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(54) INK-JET HEAD AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To provide an ink-jet head, in which no 
crosstalk is generated and a piezoelectric element and a 
diaphragm are connected uniformly, and manufacture 
thereof. 

CONSTITUTION: A piezoelectric element constituted by 
alternately arranging one electrodes 21 exposed from 
one side face of a piezoelectric material and electrodes 
22 having the other poles exposed from the other side 
face in the piezoelectric material is fixed to a rigid 
member 9, and grooves for separating at least the front 
end side of the piezoelectric element are formed on the 
free end side of the piezoelectric element and the 
piezoelectric element is divided into a plurality of 
elements. An ink-jet head is composed of a pressure 
means polarizing the piezoelectric material in the same 
direction as the direction of an electric field between the 
electrodes 22 and given a piezoelectric strain constant 
d33, a 2 diaphragm 3 abutting against the free ends of a 
plurality of the elements while a periphery thereof is 

supported by the rigid member, a pressure chamber 2 pressed through the diaphragm 3 by each 
element and a substrate having a nozzle opening 11, from which ink from the pressure chamber 
is injected. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An ink jet arm head characterized by providing the following In piezoelectric material, 
while is exposed from the 1 side, and it is an electrode. While fixing a piezoelectric device which 
consisted of the other sides by arranging an electrode of a pole of another side to expose by 
turns to a rigid member, forming a slot for dividing the tip side into free one end of said 
piezoelectric device at least and dividing into two or more elements A pressurization means 
which polarization of said piezoelectric material was made to carry out in the inter-electrode 
direction of electric field and this inter-electrode direction, and gave a piezo-electric distorted 
constant d33, A substrate equipped with a nozzle orifice which injects ink from a diaphragm with 
which a periphery was supported by said rigid member, and a pressurized room pressurized 
through a diaphragm by said each element and a pressurized room while contacting the free end 
of two or more of said elements 

[Claim 2] It is the ink jet arm head according to claim 1 which said piezoelectric device is 
arranged at a rectangle at a longitudinal direction of a pressurized room, and is characterized by 
carrying out the laminating of said electrode to the shape of a ctenidium by turns from a both- 
sides side of a longitudinal direction of a piezoelectric device. 

[Claim 3] A manufacture method of an ink jet arm head characterized by providing the following 
In piezoelectric material, while is exposed from the 1 side, and it is an electrode. A production 
process which fixes to a rigid member a piezoelectric device with a piezo-electric distorted 
constant d33 which polarizes an electrode of a pole of another side exposed from the other 
sides in the inter-electrode direction of electric field vyhere it has arranged by turns, and this 
direction, A production process into which a slot where said rigid member side serves as the 
depth is formed in free one end of said piezoelectric device in a predetermined pitch, and two or 
more elements are divided, and a production process which a tip and a pressurized room of each 
of said element are made to contact through a diaphragm, and fixes the periphery section to said 
rigid member 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure and its manufacture method of the 
multi-nozzle arm head which accumulated many especially nozzles on high density with respect 
to the on-demand mold ink jet arm head which used the piezoelectric device. 
[0002] 

[Description of the Prior Art] Since an on-demand mold ink jet is easy structure, development is 
furthered as an airline printer of a low price. Injection of ink was performed by deformation of a 
piezoelectric device and the deformation which originates to polarization in the deformation d31 
of a perpendicular direction, i.e., a piezo-electric distorted constant, was used conventionally. 
For example, a piezoelectric transducer is shrunk with impressing voltage between the electrode 

103 which polarization of the piezoelectric transducer 102 by which the laminating was carried 
out to the diaphragm 101 when the arm head using a conventional uni-morph was shown in 
drawing 4 is carried out to the sense of (3 Shaft) of drawing, and was prepared up and down, and 

104 in a direction (one shaft), and the capacity of a lifting and a pressurized room 105 is made to 
deform bending deformation like bimetal by the diaphragm 101 and the piezoelectric device 102. 
Since deformation of a piezoelectric device was proportional to electric field and it was 
proportional to deformation lay length, the structure of the conventional example shown in 
drawing 4 enlarged electric field by impressing voltage in the thin (three shafts) direction, and 
deformation was enlarged by using the displacement of the direction where an element is long 
(one shaft). 

[0003] Other conventional examples which, on the other hand, use deformation of the piezo- 
electric distorted constant d31 perpendicular to the direction of polarization are shown in 
drawing 5 . It arranges at right angles to the diaphragm 101 of the direction of a piezoelectric 
device (one shaft), and a diaphragm 101 is sagged in this example according to deformation of a 
direction (one shaft). Voltage is impressed in the thin direction, and he generates deformation in 
the long direction and is trying for driver voltage not to go up to it by this example as well as the 
example of drawing 4 . 
[0004] 

[Problem(s) to be Solved by the Invention] Although there was an advantage that driver voltage 
did not go up comparatively, in the conventional example described above, it was difficult to 
make [ many ] the number of nozzles and to integrate to high density. For example, in the 
example of drawing 4 , the lay length (one shaft) of a piezoelectric device became short, when 
the pressurized room was integrated [ mm ] about in ten [ /], deformation could not be taken but 
driver voltage became high to remainder, and many piezoelectric devices needed to be made to 
adjoin in the example of drawing 5 , and it needed to arrange, and without short-circuiting the 
electrode of next doors, it was technically difficult to arrange [ mm ] in ten [ /] moreover, and it 
did not almost have mass-production nature. 

[0005] Therefore, the purpose of this invention is to offer an ink jet arm head without a cross 
talk while offering the multi-nozzle arm head integrated highly. 

[0006] Moreover, other purposes of this invention are to offer the manufacture method of the 
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ink jet arm head which can connect a diaphragm with a piezoelectric device certainly. 
[0007] 

[Means for Solving the Problem] An electrode which is exposing an ink jet arm head of this 
invention steadily from the 1 side in piezoelectric material, While fixing a piezoelectric device 
which consisted of the other sides by arranging an electrode of a pole of another side to expose 
by turns to a rigid member, forming a slot for dividing the tip side into free one end of said 
piezoelectric device at least and dividing into two or more elements A pressurization means 
which polarization of said piezoelectric material was made to carry out in the inter-electrode 
direction of electric field and this inter-electrode direction, and gave the piezo-electric distorted 
constant d33, a substrate equipped with a nozzle orifice which injects ink from a diaphragm with 
which a periphery was supported by said rigid member while contacting the free end of two or 
more of said elements, a pressurized room which receives compression through a diaphragm by 
said each element, and a pressurized room — since — it is characterized by becoming. 
[0008] Moreover, a manufacture method of an ink jet arm head of this invention A production 
process which while is exposed from the 1 side in piezoelectric material, and fixes to a rigid 
member a piezoelectric device with the piezo-electric distorted constant d33 which polarizes an 
electrode and an electrode of a pole of another side exposed from the other sides in the inter- 
electrode direction of electric field where it has arranged by turns, and this direction, a 
production process into which a slot where said rigid member side serves as the depth is formed 
in free one end of said piezoelectric device in a predetermined pitch, and two or more elements 
are divided, and a production process which a tip and a pressurized room of each of said element 
are made to contact through a diaphragm, and fixes the periphery section to said rigid member - 
- since — it is characterized by becoming. 
[0009] 

[Example] The example of this invention is explained to details using a drawing below. 
[0010] Drawing 1 shows the cross section perpendicularly cut to the shaft of passage as one 
example of this invention. 1 is formed in the surface as an ink passage fang furrow with Pori Sail 
John's substrate. The cross section of a pressurized room 2 is shown in drawing 1 among ink 
passage. The width Wd of 80 micrometers and **** is arranged by 20 micrometers, and the 
pressurized room is arranged for the width of face Wc of a pressurized room in 100-micrometer 
pitch. The depth Dc of a pressurized room is 30 micrometers. 3 is 10 micrometers in thickness in 
the Pori Sail John diaphragm, and the laminating is carried out to the substrate 1. It leaves the 
upper part and 4 is divided so that it may have electrodes 5 and 6 up and down by the wrap 
piezoelectric device and all pressurized rooms may be corresponded to each pressurized room 
by the slot 7. The diaphragm 3 and the piezoelectric device 4 are pasted up on the electrode 8 
prepared in the surface of a diaphragm 3. 

[001 1] The width Wp of the portion corresponding to each pressurized room of a piezoelectric 
device is [ 300 micrometers and the inter-electrode distance Le of 50 micrometers and length 
Lp ] 350 micrometers. 9 is the rigid member by which the laminating was carried out to the 
electrode 5 of a piezoelectric device 4 through the electrode 10, and both ends have pasted the 
character type of KO at deflection and a diaphragm 3, and it has the sufficiently thick thickness 
Lg compared with the thickness of a diaphragm 3. In this example, Lg is 1mm. 
[001 2] In the above configuration, drawing 2 explains the manufacture method. 
[0013] A substrate 1 is made by injection molding and a nozzle 11, the supply way 12, and the 
ink passage of supply pipe 13 grade are formed with a pressurized room 2. After that, solvent 
bonding of the diaphragm 3 is carried out to the surface, and a head object is formed in it The 
spatter of the metal thin film is carried out to the surface of a diaphragm 3, and the electrode 8 
as shown in drawing by etching is formed. On the other hand, the rigid member 9 is made with 
Pori Sail John's injection molding, and forms an electrode 10 in an inferior surface of tongue by 
the spatter. The piezoelectric material 40 which furthermore has electrodes 5 and 6 on the 
upper surface and the inferior surface of tongue is pasted up on the rigid member 9, a slot 7 is 
formed by the diamond saw, and a piezoelectric device 4 is formed. Furthermore, the rigid 
member 9 and a piezoelectric device 4 are pasted up on a diaphragm 3, and wiring from the 
control circuit which is not illustrated by the posterior part 8-1 of an electrode 8 is performed. 
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[0014] Although the example of drawing 1 and drawing 2 shows the arm head of four nozzle 
numbers, the arm head of 24 nozzles thru/or 2000 nozzles can be created in fact. 
[0015] Next, actuation of the above-mentioned example is explained. 

[0016] Ink is filled in passage, and if the driving signal from the control circuit which is not 
illustrated between the electrode 8 and the electrode 10 is impressed, voltage will be impressed 
to a piezoelectric device 4 through electrodes 5 and 6. It records by distortion of epsilon=d 33 
V/Le generating voltage in V, then a piezoelectric device 4 at this time, sagging a diaphragm 3 by 
this, pressurizing the ink in a pressurized room 2, and injecting from a nozzle 1 1. Since there is 
100-time thickness Lg of the rigid member 9 compared with a diaphragm 3, flexural rigidity 
becomes 1003= 106 times, and most deformation of a piezoelectric device 4 gets across to a 
diaphragm 3 altogether, general — the flexural rigidity of a rigid member — 100 or more times of 
a diaphragm — it is — ****ing . 

[0017] By using deformation of the direction of polarization of a piezoelectric device so that it 
may understand in the above-mentioned example, the piezoelectric device to many pressurized 
rooms can arrange easily, and the high integration of a multi-nozzle arm head of it is attained. 
[0018] Moreover, since it is the twice of the value of the piezo-electric distorted constant d31 
perpendicular to the direction of polarization thru/or 3 times the value of the same piezo- 
electric distorted constant d33 as the direction of polarization of this, although its distance 
between an electrode 5 and 6 is usually comparatively long, distortion has the advantage that it 
can take greatly. 

[0019] In addition, in the above-mentioned example, although electrodes 5, 6, 8, and 10 are 
formed, the number of electrodes can be lessened by using an electrode 5, an electrode 10 and 
an electrode 6, and an electrode 8 as the same member. Moreover, the rigid member 9 can be 
served both as a metal, then an electrode 10. Moreover, although the slot 7 is put in to the 
middle of a piezoelectric device 4, this is for raising bonding strength with the rigid member 9 of 
a piezoelectric device 4. As long as bonding strength becomes enough, you may also cut the 
interaction of a ****** piezoelectric device deeply until all piezoelectric devices are separated, 
in order to lessen lowering and the loss of voltage. 

[0020] The cross section cut along passage as other examples of this invention to drawing 3 is 
shown. Unlike the example of drawing 1 and drawing 2 , a piezoelectric device 20 is what carried 
out the nine-layer laminating of the 50-micrometer element, and electrodes 21 and 22 are 
formed between elements. A piezoelectric device 20 is arranged at a rectangle at the longitudinal 
direction of a pressurized room 2, from the supply road-side and nozzle side, electrodes 21 and 
22 are formed in the shape of a ctenidium, and the laminating is carried out by turns. The 
electric field impressed to a piezoelectric device are advantageous in respect of driver-IC-izing, 
when driving a multi-nozzle which serves as abbreviation 1/9 compared with drawing 1 , 
becomes good less than [ 10V ] to the example of drawing 1 having needed the driver voltage 
which is 80V, and is called especially 2000 nozzles. 
[0021] 

[Effect of the Invention] Since the periphery section of the diaphragm on a pressurized room is 
being fixed by the rigid member as mentioned above according to this invention, deflection 
deformation of the substrate which has a pressurized room by the pressure which joins a 
pressurized room can be prevented, and a cross talk can be prevented. Moreover, by carrying 
out the laminating of the electrode of a piezoelectric device to the shape of a ctenidium by turns 
at the longitudinal direction of a pressurized room, large displacement can be taken and effect of 
the variation in an electrode location can be further made small. 

[0022] Furthermore, according to the manufacture method of this invention, the deflection of a 
diaphragm can be corrected and the tip of a piezoelectric device can be made to contact 
homogeneity by fixing the periphery section of a diaphragm by the rigid member at a diaphragm. 



[Translation done.] 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web.cgi_eije 



2004/02/24 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of drawing 2 showing one example of the ink jet arm head of 
this invention. 

[Drawing 2] It is the perspective diagram showing one example of the ink jet arm head of this 
invention. 

[Drawing 3] It is the perspective diagram showing other examples of the ink jet arm head of this 
invention. 

[Drawing 4] It is the outline cross section of the conventional ink jet arm head. 
[Drawing 5] It is the outline cross section of the conventional ink jet arm head. 
[Description of Notations] 

1 ... Substrate 

2 ... Pressurized room 

3 ... Diaphragm 

4 20 ... Piezoelectric device 
5, 6, 8, 10, 21, 22 ... Electrode 
7 ... Slot 

9 ... Rigid member 

1 1 ... Nozzle 

1 2 ... Supply way 
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